INTRODUCTION
EXPERIMENTS have been made with several species of Drosophila, testing the fitness of genetic variants found in free-living populations. In particular, gene arrangements in the third chromosomes of Drosophila pseudoobscura have been made to compete in laboratory population cages, kept at various temperatures and fed on culture media inoculated with different species of yeasts (Pavlovsky and Dobzhansky, 1966; Dobzhansky, 1970; and references therein) . However, with the exception of the study of Anderson, Dobzhansky and Kastritsis (1967) , the relative frequencies of the chromosomal variants, or of the species, among the founders of the experimental populations were different from those in the ancestral natural populations. The founders also included less than the complete range of the chromosomal variants, or of the species, present in nature. These technical details may not be trivial. In several experiments (Levene, Pavlovsky and Dobzhansky, 1958; Anderson et al., 1968; Watanabe et al., 1970) evidence was obtained that the Darwinian fitness of the karyotypes may be dependent on which genetic variants are represented in a given population, and may also be frequency-dependent.
In the present article we report the results of experiments in which the founders of the experimental laboratory populations were deliberately chosen to reflect the composition of the ancestral natural populations.
MATERIALS AND TECHNIQUE
Samples of the Drosophila population were taken between 29th June and 5th July 1969, at and are scored jointly. Females of these species are not distinguishable by quick inspection from D. ateca, and are also scored together. D. pinwola and D. occidentalis are fungus-eaters, and probably are not ecological competitors of the species of the obscura group. These latter were brought to the 02 laboratory in New York, and the females were placed singly in culture bottles and allowed to produce offspring. A mature larva from each bottle was dissected and its salivary glands stained in acetic orceine. The cytological diagnosis of the species is easy and reliable.
When the adult flies emerged in the cultures, they were etherised, and about equal numbers of females and males were taken from each culture to serve as founders of the populations in the experimental population cages. Two replicate populations (I and II) were set up. Plastic population cages (15"x 1l"x5", Takashima Co., Japan) with 15 containers of culture medium were used. A new container with fresh medium was inserted three times per week. The populations were kept in a constant temperature room at 25° C. Spassky's cream of wheat-molasses medium, inoculated with Fleishman's yeast, was used throughout.
EXPERIMENTAL RESULTS
Among the 500 progenies of the flies collected in Mather, the following species were found when tested cytologically: The small numbers of D. ateca among the founders were due to a low fertility of the females of this species in laboratory cultures. No D. azteca or D. miranda adults hatched in the population cages. D. persimilis is a weak competitor with D. pseudoobscura in the experimental environment. Samples of eggs were taken in the populations 35 and about 90 days after the start, and the chromosomes in the salivary glands of mature larvae were studied. The appearance in population II of hybrids between D. pseudoobscura and D. persimilis is of interest. The ethological isolation between these species is far from complete in laboratory environments, although effectively so in nature (Dobzhansky, 1951, and later unpublished observations) . In the population cages, both D. persimilis and the hybrids are rapidly eliminated; none appeared in the sample at 155 days or later. Introgressive hybridisation of species of Drosophila has been observed in the carefully conducted experiments of Mettler (1957) . He had population cages with females and males of D. mojavensis and D. arizonensis as founders; a hybrid population eventually supplanted the pure species. It should be noted that D. mojavensis and D. arizonensis are allopatric in distribution, so that their hybridisation in nature is excluded by geographic separation. By contrast, D. pseudoobscura and D. persimilis are often sympatric but not interbreeding in nature. Van Valen (1963) reported that a " hybrid swarm" was formed in population cages with a mixture of the two species held at 25° C. Our data provide no support for this claim, but they are not necessarily in contradiction. Among other differences in experimental designs, our experiments used progenies of wild-collected flies, while those of Van Valen used mutants which had been kept in laboratory cultures for many generations, and which may have had their ethological isolation weakened.
The changes in the chromosomal pools of the D. pseudoobscura populations, before and after the other species were eliminated, are shown in table 1.
The composition of the sample of the wild population at Mather, California, at the time of collecting is shown in the line" 0 Days ". It can be seen that, Wright and Dobzhansky (1946) , by Levene (Dobzhansky and Levene, 1951; Levene, Pavlovsky and Dobzhansky, 1954) , DuMouchel and Anderson (1968) , and others. We have used the technique of the authors last named. Several of the chromosomes (CH, PP, and OL in particular) are rare in the populations, and their low frequencies pose special difficulties in the fitness estimation. We should like to combine some of the rarer types and treat them as a single class. When are we justified in doing so? 
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where C is a constant. It is extremely unlikely that anything other than selective equivalence could produce a constant ratio of allelic frequencies (see DuMouchel and Anderson, 1968) . Thus, if the frequencies of two alleles remain in constant ratio, we may assume that the alleles are selectively equivalent in the particular experiment being considered. Selective equivalence is easily tested by computing a homogeneity chisquare between the numbers of alleles of the two kinds observed at different generations. The frequencies of selectively equivalent alleles will be homogenous, of course, since the number of one allele in any generation is a simple multiple of the number of the other. If the probability associated with the chi-square test for homogeneity between the frequencies of two alleles exceeds some specified level, say 0O5, then the data are consistent with the hypothesis of selective equivalence of the two alleles. The two alleles may be considered to act alike under selection, and the frequencies of the two may be combined for purposes of estimating the selection on the genotypes in the population.
The frequencies of CH, PP and OL in our samples are too low for valid tests of homogeneity, and these chromosomes have accordingly been grouped into one class, which we designate CH*. The frequency of this group was then tested against those of the other chromosomes in homogeneity tests. The frequencies of TL and CH* were very nearly in a constant ratio in each population, the probability levels associated with the tests for homogeneity being 0l or higher. TL and CH* are selectively equivalent, and the frequencies of the two chromosomes were consequently added together to give the single class we call TL*. Tests for selective equivalence between ST, AR and TL* indicated that no further combinations were justified. The fitnesses of the karyotypes were then estimated, assuming that the selection was constant, according to the maximum likelihood procedure of DuMouchel and Anderson (1968) . Since the initial frequencies of the chromosomes were not known exactly, they were estimated jointly with the fitnesses. The chromosomal frequencies expected with these estimates of the fitnesses and initial frequencies were then computed, and chi-square tests for goodness of fit between observed and expected frequencies were calculated. The stable equilibrium frequencies of the chromosomes were also calculated. These results are presented in table 2. The chi-square tests indicate an excellent agreement between observed and expected frequencies in population I, and a reasonably good fit in population II. The hypothesis of constant selection seems justified for these populations. The variance-covariance matrices associated with the fitness estimates for the two populations were used to test the difference between the sets of fitness for populations I and II (DuMouchel and Anderson, 1968) . The difference was small and, as might be expected from the similarity between the sets of fitnesses, nowhere near statistical significance. The selection has been quite similar in the two populations. Only the ST and AR chromosomes are expected to remain in the populations when stable equilibria are reached, the equilibrium frequency of ST being somewhere between 80 and 90 per cent.
Drscussior
A variety of Drosophila species, and a variety of chromosomal forms within these species, coexist at Mather, in the Sierra Nevada of California. At the assumption that the fitnesses of the karyotypes are not frequencydependent. Some karyotypes may, however, be favoured when they are rare, and at least the TL chromosomes might be retained at a low frequency. The fact that the relative fitnesses of the karyotypes in D. pseudoobscura are quite different in natural and in experimental environments could not have been predicted with confidence. The chromosomal polymorphisms in some species of Drosophila are flexible, and respond easily to environmental alterations by frequency changes; the polymorphisms in other species are rigid, and are maintained despite environmental alterations (Dobzhansky, 1962) . While D. pseudoobscura is an example of a flexible polymorphism, its
Old World relative, D. subobscura, seems to have a relatively more rigid chromosomal polymorphism (Krimbas, 1967) . 2. This species is polymorphic for gene arrangements on the third chromosome. The frequencies of the gene arrangements among the founders of the experimental populations were close to those found in nature; in the experimental environments these frequencies became sharply altered.
Estimates of the selection on the karyotypes of D. pseudoobscura were obtained. The experimental observations fit a model of constant selection well, and the pattern of selection was quite similar in the two populations.
